Achieving ignition in a direct-drive cryogenic implosion at the National Ignition Facility (NIF) requires reaching central stagnation pressures in excess of 100 Gbar. The OMEGA Laser System is used to study the physics of cryogenic implosions that are hydrodynamically equivalent to the spherical ignition designs of the NIF. Based on these experiments, the factors limiting target performance have been identified and models describing their effect on the implosions have been implemented in hydrodynamic codes and benchmarked against the experimental data. In particular, cross-beam energy transfer (CBET) has been identified as the main mechanism reducing laser coupling and hydroefficiency. In addition, a few-micron-scale target debris, which cause shells to break up in low-adiabat implosions, are currently being considered as the main source of short-scale mix. The near-term plan for cryogenic implosions on OMEGA includes CBET mitigation by reducing beam size with respect to the target size. This increases drive pressure, allowing for a thicker, more-stable target to reach ignition-relevant implosion velocities. The longer-term (next five years) plan for reaching hydrodynamic equivalence includes implementing beamzooming techniques for CBET mitigation, introducing high-Z overcoats for imprint reduction, and using multilayer ablator materials to mitigate hot-electron preheat from the two-plasmon-decay instability and to increase implosion hydroefficiency. This talk will summarize the latest results in direct-drive implosions on OMEGA.
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